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Summary -Serum levels of calcium (Ca), inorganic phosphorus (P), magnesium (Mg) , parathyroid (PTH) and calcitonin (CT) hormones of fat-tail Awassi ewes were determined during the last month of pregnancy. The incidence of hypocalcaemia (HCE) was 13.4% of the obstetrical cases examined. Twenty-six (81.3%) of 32 ewes with HCE were 4 yr of age or older. Significant decreases (p < 0.01) in serum Ca levels from normal values or controls (n = 6; 10.04 ± 0.22% (w/w)) to pathological values (4.30 t 0.35% (w/w)) caused severe clinical manifestations in 75% of affected ewes. This HCE was accompanied by a significant increase in the PTH level (142.6 t 9.1 pmol/I in comparison to 99.7 t 9.3 pmola in controls, p < 0.05) and significant decrease in serum CT level (98.2 t 7.6 pg/ml in comparison to 144.6 t 25.7 pg/ml in controls; p < 0.05). Allen and Sansom, 1986) . HCE probably occurs in all major sheepproducing countries, including Germany (Bostedt and Hausmann, 1980) , Scandinavia (Mosdol and Waage, 1981) , the UK (Kemp et al, 1985) , Australia (Larsen et al, 1986) and Egypt (Ibrahim et al, 1986) .
HCE was first reported in Awassi ewes in Israel by Egyed and de Lange (1967) .
Late pregnancy is accompanied by changes in the serum concentrations of several hormones. Popoff (1982) and Matsui et al (1983) found a relationship between hyperparathyroidism and HCE in sheep. Similarly during parturient paresis (milk fever) in the cow, parathyroid hormone (PTH) concentration is higher (Horst et al, 1978; Allen and Sansom, 1986; Bar et al, 1988) and calcitonin (CT) concentration is lower (Mayer et al, 1975; Allen and Sansom, 1986) than normal values.
The purpose of the present study was to examine the relationship between changes in calcium (Ca) and calciumregulating hormones (PTH and CT) in the last 3-4 wk of pregnancy in Awassi fat-tail ewes with HCE and the effect of Ca administration on hormone levels. NRC, 1985) was treated by intravenous infusion of 30-100 ml of Ca borogluconate 20% solution. Infusion took between 4.5-6.5 min. Ewes (n = 8) with a moderately depressed level of serum Ca (6.5-8.9% (w/w)) were given 30-50 ml of infusion, whereas ewes (n = 24) with a strongly de- (NRC, 1985; Allen and Sansom, 1986 (Ibrahim et al, 1986; Farningham, 1988 (Fontenot and Church, 1979; NRC, 1985) . In late pregnancy, the ewe is dependent on a constant daily intake of Ca because of the continual loss of Ca to the foetus, probably aggravated by the presence of more than one foetus. Resorption of skeletal reserves proceeds at a maximum rate in ewes for 3 wk before and after lambing (Larsen et al, 1986) . The amount of Ca absorbed from the intestine increases steadily during pregnancy in the ewes and reaches a peak in late lactation and then slowly declines (Braithwaite, 1983a) . Changes in bone stores occur in late pregnancy as a result of changes in Ca requirements rather than in P requirements, and accretion of P into bone or resorption of P from bone occurs merely as a consequence of this change in Ca requirements (Braithwaite, 1983b) . It is known that wheat bread, barley and bran contain large quantities of P. The excess of P in the diet might be a significant factor in depressing Ca absorption and plasma Ca, thus leading to hyperparathyroidism (Farningham, 1988) . High levels of P also have been shown to increase the incidence of HCE in the cow (Goff et al, 1987) . We found no difference in serum P in HCE affected pregnant ewes. However, in horses (Krook, 1968) and rats (Draper et al, 1972) consumption of diets high in P has been shown to induce a rise in plasma P, a decrease in plasma Ca and a stimulation of PTH synthesis. Cereal grain alone cannot provide sufficient Ca to fulfill requirements in sheep (ARC, 1980 (Egyed and de Lange, 1967) .
MATERIALS AND METHODS
It has been reported that HCE will decrease ruminal and abomasal mobility in sheep by decreasing the contraction of smooth muscle (Huber et al, 1981 (Goff et al, 1987; Reinhardt et al, 1988) . Severe HCE in Awassi pregnant ewes induced secretion of PTH, as in the cow (Bar et al, 1988) (table I) . A previous study (Braithwaite, 1978) 
